Introduction
A proposal exists to add a superconductingbeam stretcher ring (SSR) to the ZGS1 in order to improve the duty cycle of the extracted beam. One turn extraction from the ZGS is required to efficiently load the stretcher ring.
The large height and width of the ZGS magnet gap make it difficult to develop a sufficiently large deflection field in between ZGS bunches, a period of about 55 ns, for radial extraction with ferrite kicker magnets. However, an electromagnetic deflection can be developed in the vertical direction using an unloaded strip line. Since the midplane of the SSR is to be above the median plane of the ZGS, vertical extraction imposes no special problems as far as injection into the SSR is concerned.
Extraction Scheme
The Figure 1 : The transmission line deflector will be located in one of the long straight sections of the ZGS. The beam will receive a displacement of 6 after passing through the deflector. The extraction magnets will be located 900 downstream in the next long straight section.
The size of the required displacement, 6, is magnets can be pulsed. A final bending magnet will be located in the same long straight section.
Deflector System
The fast deflector will be a shielded strip transmission line, the cross section of which is shown in Figure 3 . The characteristic impedance of this geometric configuration is h-
where w isthe width of the strip, hi is the separation between the two strips, h2 is the separation of either of the strips and the closest ground plane, and is the characteristic impedance of free space; i.e.,
where p is the free space permeability (41T x 10-7) and co is the free space permittivity (10-9/361T).
The force in the transverse direction on a charged particle moving along the transmission line is
where q is the electric charge of the particle, E is the electric field between plates, H is the magnetic field parallel to the plates, and c is the velocity of the particle which is at the speed of light. Figure 2 . The first magnet will be a plunging septum to avoid interfering with injected beam. It will be required to move about 1 in. downwards in about 1 s. It will be followed by a stationary septum magnet of identical dimensions. They will be 36 in. long with 4. 5 in. gaps, 2 in. wide, operated at 17. 5 kG. The cores will be laminated so that the *Work supported by the U. S. Energy Research and Development Administration. 
The quantity c uO/jl is equal to unity. The choice of positive sign in the right side of Eq. (10) corresponds to a particle traveling in the opposite direction to the EM wave, and the choice of negative sign corresponds to a particle traveling in the same direction as the EM wave. For a net deflection, the former must be chosen, so that
The total deflection, y', is twice the amount obtained in an electrostatic deflector; i. e., 2 E= (12) p where p is the momentum of the particle in eV/c.
The characteristic impedance of the strip line shown in Figure 3 is 74 n. A voltage of 250 kV will be more than adequate on a 4 m line to provide 1. 3 mrad displacement in the circulating beam. Since no magnetic material is included in the structure, the filling time is only 13. 5 ns. Another 13. 5 ns must be allowed so that all particles will be clear of the structure before filling starts.
The charging system will be similar to the ANL streamer chamber Blumlein line. A schematic is shown in Figure 4 . This system can deliver up to 800 kV with a 10 -90% rise time of 5.3 ns. A total of 17. 5-22. 5 ns of free time is available for spark gap jitter and overshoot or undershoot of the pulse.
Summary
The transmission line system described above will be capable of extracting the beam from the ZGS in one turn. The beam will be exiting in the vertical direction, which will be compatible with injection into the SSR. The bunch dimensions and phase space parameters are matched between the two machines so that very nearly 100% transfer is expected.
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